where the cost coefficients in the z-row is the profit per acre in dollars. After applying the simplex algorithm the agent obtained the following optimal tableau: P Y B T S 1 S 2 S 3 S 4 | b 50 0 0 100 0 1 −10 5 | 500 2.5 1 0 2 0 0 −.1 .15 | 15 −.5 0 0 0 1 0 0 −.05 | 15 −1 0 1 −1 0 0 .1 −.1 | 1. Are there any other planting strategies that Fred and Martha should consider before implementing the one described in the optimal tableau given below? If so, describe them, that is compute the entire new tableau associated with any other viable planting strategy.
Solution
Turnips are non-basic in the given optimal tableau with a reduced cost of zero. Hence there are multiple optimal solutions. In particular, turnips can be made basic in an alternative optimal tableau. Below we pivot on the turnip column to obtain this alternative optimal tableau.
.5 0 0 1 0 .01 −.1 .05 | 5 1.5 1 0 0 0 −.02 .1 .05 | 5 −.5 0 0 0 1 0 0 −.05 | 15 −.5 0 1 0 0 .01 0 −.05 | 15 −100 0 0 0 0 0 −10 −10 | −11000
The alternative basic optimal solution is (P, Y, B, T ) = (0, 5, 15, 5) .
The set of all optimal solutions is
2. What is the break even sale price of an acre of potatoes? If the market has changed so that we can now sell an acre of potatoes for $1185, what is the new planting schedule? These inequalities combine to imply that −100 ≤ θ ≤ 100.
If we obtain more than 100 hours of over-time, then the column for the dual simplex pivot is the turnip column, hence, we also need to do the corresponding range analysis on the alternative optimal tableau, as follows:
These inequalities combine to yield the range −100 ≤ θ ≤ 300. Thus, we should buy at least 300 hours of labor at the double-time rate. A dual simplex pivot on either the third or the fourth row indicates that these extra hours will again yield multiple optimal solutions. But regardless of the new solution we obtain, the new shadow price for labor goes to zero and so we do not wish to contract for any more than the 300 hours of over-time. 
Solution
First observe that if we simply replace 150 hours of our current machine time with those of the tractor, we get a savings of $3000. For these 150 hours it will cost us $1500 in operation costs. Thus, the tractor gives a true savings of $1500 which is still less than the cost of the tractor. Thus, the only way for it to be efficient to purchase the tractor is if the added value of the extra machine hours makes it worthwhile. The shadow price for machine hours is $10 per hour. Hence each extra hour is worth $30 to us. We now do a range analysis to determine how many extra hours we can use:
These inequalities combine to imply that −100 ≤ θ ≤ 50. The first row is the pivot row. This makes machine hours slack if we obtain more than 50 extra hours. Thus, if we buy the tractor the new profit will be profit + tractor savings -tractor costs . Again, alternative optima occur and we can choose to either produce or not produce yams. Regardless, the new shadow price for machine time is zero and the solution is not degenerate. Thus, we do not wish to purchase any more machine time. Consequently, we should pay no more than $1500 for the tractor since this is the savings that occurs by using the tractor to replace co-op machine time.
